Searching PAJ 



r— 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2001-256106 

(43)Date of publication of 21.09.2001 

application : 



(51)Int.CI. G06F 12/06 



(21)Application 


2000-069530 


(71) 


FUJI XEROX CO LTD 


number : 




Applicant : 




(22)Date of filing : 


13.03.2000 


(72) 


KAWADA YUICHI 


rrrrrrrrrrr 




Inventor : 


TAKEUCHI KENJI 



(54) MEMORY ACCESS SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a memory 
access system for shortening access time even 
at the time of random access to a DRAM and 
performing acceleration. 
SOLUTION: A write command generated in a 
command generation part 1 is held in an access 
command holding part 2. Corresponding to the 
bank address of an SDRAM 4 accessed in a 
command during execution in an access timing 
control part 3 and the bank addresses of the 
respective write commands held in the access 
command holding part 2, an access command 
control part 5 rearranges the write commands 
inside the access command holding part 2 so as 
to make the bank addresses of the continuous 
commands non-continuous. Also, one or plural 
write commands inside the access command 
holding part 2 are divided and rearranged as 
needed. Thus, bank precharging and bank 
activating processings are performed parallelly 
to the access of data and memory access is accelerated. 
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[gf*Rl] D R AM / \7^'feXl" lifefcdy-J'-bX 

3 v y f *a»«it 1 57^tX3Y> Kffift^gt t , 
MIB7 * -fex =r t y Kffi!W#«KHS#S ftT v^«S© 

ott § n v y f ^ & r> / s y * 7 f u x % 7 * -t x -r 3 

<fc 5 (CMIH7 * -fe X 3 v y KfiHf#a ©MIB7 ^ -fex 
n v y F£ Ati#*. 37^-txavy F«U»#a%«* 

mimz] K!fB7^-feX3vyF#J»¥®l4, %R 10 

f 3 7 ^ -t x 3 t y f & m <d * y t * 7 9 -fe x -r 5 «t 5 

KMBr x-bx 3 v y F«8¥Sicfii#SftTv>s«» 
©7^-feXnvy FO-5 »*fett^ait6KHS07^ 
•fexnvy FfcSMW-J-scfcfclWte-rsira&fl 1 
«©;*€-l>7?-feX$/X7i*o 
BSfP§0ffllil&ffi9n 

[000 1] 

BfiwoM'rsaiiMHn d r AM^/^-t 

X-r5fcfe©^^U7^-trX-yx7Afc||'r^t>©l?fc 

«pK^ ; ey*7y^A7^"fex , rsi8EfcfflvTjSTi 20 
& >< ^ u 7 ^ -b x :y x 7 Ate w -r 3 & 0 t & § o 

[0002] 

[$*©&ft5] **fHftW£DR AM7*-feXfc:oV>T 

mm?%<, meit, -irw4sdram©«ijso«kh 

©2 0©Ay^fr£gj$£nT:fc t K g-^y^Efc^T 
!in^7Fl/XtA7A7FVXtioTr-^^£ 

Fl/Xtt>0~7Offl%fcSt,OfcLT^bTV^o S 
fc, /^y^7 FUXO, n^TFl^XO, A5A7FL' 30 
X0~4tt{i, TABCDEJ ^*&£ft£tlTV 

[0 0 0 3] H7Hu -jRWaSDRAM'NOT^-bX 
BfC^-f 5y^7-V-h-e$»5 0 -0>JfcLT\ 0 6(C^ 

7 F UX0~ 4 STiC 5 OCDr— £ TABCDEJ 
ffifS* l'007^-frX3vyF%5tta-r§Sj{t^L 
TVS„ g:^©+M'X;Wc£^T\ 7^-feXf3n^ 
fg#*7-9— hU TFUT-imtLTT-t-tXtZ^ 
y*7F^X:fc<fctfn97FPX£f§5£T£o cnicj: 40 

»k ^«tifc/^y^*7^7-r m^c-r^o 

7 F bXfl^cDgfB^ £flJ<Dg#*V*y ? 7 F l^X% 
7Fl'X£^LTV>3 (JJ(TOiiB^c*5V>TraD-Zffe 

rooj £afELTV3s&\ cn&^y^ Fi^xo, 

n^7FL'X0^LTV>§o 
[0 0 0 4] *C©C9--f^;Wc*V^ 7^-feXf?. 
*7Af^J:tf7^ Fflf ^71f- F 7FbX« 
^i:LT7^-bX-r?./^y^7Fyxfej;a : *vA7F 50 
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ux*jgsrr«o 7Fuxfl*©saEtt rooj -es&s 

taj ^7-^fi^t-t>y h-r^ c ^cD'tM^ 
frS>JW&> *#&trr— * TBCDEJ ^it-r^;VSfc 

tB^cr§o £H?)<t5KLT5OC0f-^ TABCDEJ 
[0 0 0 5] Stfc, »KLfe«8StfD7^-l2X3vyF* 

jaa-r^^-a-^fSB^-r^o 7^txnYyFtfiit5 

LT, ttCJ6<D7^-feXnvyFi:^CD7^-t:X 
nvy F^|W]-/^y^7 FUX^OH— P<77 FUXO 
±13\ |WI-^yX7 FPXT*&£«Dn*7 Fl^XT 

[0 0 0 6] $?\ «Ci6<D7^-feXrivyFi:#tf)7 
^ -feX 3 T y K#H— / ^y * 7 F UX n 7 F 

UX©#&®7**XfcOV>TiJiliirf.5o 08«, 11- 
^^y^7Ft-x^o|iI-n«77FPXE7-^^#t3A 

9^»ji^fT9tI-&©^'l'5y^7 J r-F7-S^o 08 
H6fcSDRAM©#}^tt|BIi;"pa5S*^ BI6E 
^'T«J:dKSDRAMcD/^y^7Fl-'X0> D^7FP 
XOs A7A7 F1/X0-4 $t£ 50(Df-^ TAB 
CDEJ *tt»U /^7FbX0, D^7F 

UX0, *vA7FPX5~7$-eK30©7-^ TF 
GHj *ffii»tfcttji*^LTVS. 

[000 7] C©J:9%500f^ TABCDEJ ^ 
«tjACyai;46©7^-bXnvyFi:, 3o©7-£ 

TFGHj %»fr5i€r*©7^-feX3vyF%IBlc||fT 

n^*71Hm 7Fl^X«^c<fct)7^-feX-r 
§/^y^7FU'X*5«fctfn^7Fl'X^^-r^ 0 cti 
•fcJ:Ds JiSL7c^y^^7^7f7mifc-r§ 0 
0UT'tt, /^y^7 FPX0, n<77 FUXO^JtSLT 
v^5o ^K©<D"9-^f^;Hcfcv^r, 7^-feXT3#5A 
fi#*«ktf hff ^7-9-- F U 7 Fl/X{g#£ L 
T7^-bX-TS/^y^7FlxX$3j;t> , A7A7F^X^ 
^"TSo £<:Tli/Sy*7Fl<'X0, *^A7F1^X 

taj %f-^fi§w?Fti„ ymwtMpion. 

»tatT7 s -^ TBCDEJ 5 )\>mz.&tl? 

%o <imc£t) s ^Ca6©7^-feXnvyFtca^<« 

[0 0 0 8] W^tXav^Fm ttC46©7^ 
•bX3vyFM^7F UXStfo >7 7 F UXj^HI C 
7?S^fci6, ©©■9--r^;Wc^jSfS/^y^7F^XS. 
tfD-7FUXOj&Slifrfc35:V\ «D4&©7^-feX3 
vyMcfeit^itOr-^ TEJ %«^iAA,/c^©-9- 
^;l/<3>fcfeV^T % ^<D7^tX377 Ffcffe^T7* 
•feX-r5*7i.«^*5 e tlfv-rH3^7 , 9--FU 7 



3 

^ATKIxX^Sf^c, £4>i§3\ ^y^7FbX 

0, *7A7FVX5^Sn5 0 *5k: % atat? 
WHOx-* TFJ 4f-^e§fct7 h-TSo #W 
-f^;l/fr£J«^ St&trx-* Tghj ^Jtivm 

[0 0 0 9] £©£5};:, aM-rST^-bXnv^Kjb^ 
H— >\yt7 Fl^Xfrora— n<>7 FPXO^Kli, 

2 t -t x n v y f « mm l r 7*- * om&tt 

[0 0 10] &Da6©7^-feXnvyF£^<D7 
* -fe x n v y F#R|— /Sy £ 7 F UX Aogijo d -7 7 F 

^X£7^-feX-t5^KO^Tl&BJ?-r&o 81014, 
H-^y^7 FPX^ogijon'77 Kl/X£f-*!81 
fta*tlTV»*»fr©-flf||OttWR HI ltt. raix 

^e© j; 5 5 # >r 5 y^7^- f x% 

§ 0 giom H6fcSDRAMOfl|jS{4lli;T*S 
06fc^f <fc7lCS DRAMO/^^TFl/XO, 
a<77FWX0, #7A7Fl/X0~4$^£5o©T f 

TABCDEJ fcJ&fflU ^y^7FPX 
0, D<77FbXl % *^A7Fl^X5~7St?t30 
Of-? rFG-Hj 

[0 0 1 1] COj;^500f-? TABCDEJ £ 

#tjAtyt±i;a6©7^-fexnvy Fi:, 3oof-? 
TFGHj «r«^jAty^07^-fexnvyF^)ltcMf 
S-fHl lfc^1-®0-9--('^;bT7^-bX-r 
3o«>E^*7U--FU TFUXm^KiOr^-tX 
**/Sy*7FUX*J«fctfn'77FUX*Jg}&rs. C 

©$J7-&, /^y^7 FI/X0, D>77FlxX0^^L 
TVSo ^©WM^WCfe^T, 7^-feXT £#5 
A«6J:tf5>r h{§^7-9"- F U 7 FUXflPifc 
LT7^-feX-r^/^y^7 FUXfeJ:tf*5A7 FlxX 

taj zr-zmmc-tv F-r^o &<wM^;i/fre>j® 

2& »*i&tfr-* TBCDEJ **w?)vm\cm}? 
%>o cWti!), fiCi6©7^-bX3TyF{ca^<« 

[0 0 12] CuT\ W^xn-ryFtin^rF 
px^saso^ [it;fc©77-bX3YyFCi^T 
it©f-? Tej *«*&A,7£#«>-»M 2)1><3>X\ d 

/^y^7 KI/X&0KKSLT, I147^7- 1 ' 

[0 0 13] *©7^"feX3T>/K^ffrSfe«>t, 
®<D2<< 5.y7X»7f-tXt%tiVms§%7-V— FU 
7 FbXM^f £ LT7^-feX-f 3/<:y^7 FUX43«fctf 
p*7FUX£Jt£f £„ cft^D, ^y^£777 
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^^KHfTSo c©fiypti, Ay^7FUX0, a«7 
7 FbX 1 £fg£LTf>5. #E©©1Jvf*;l/lc:feV> 

T, 77^x^3;^ Afi€:fc<fctf^FfB^&7+)-- 

FU 7FUXfi^i:LT7^-feX-rs^y^7FIxX 

*3«fctf*^A7 KPx^ig^-rSo c ct-a^y^T F 

UX0, *5A7F^X5^SLTV^o 5?>fc, • 

tjAt?«w©7-^ tfj ^r—zmmz-tv ft §o 

[0 0 14] COJ;5t, Ilt§7^^X3V7F^ 

m-'*y?7 Fpx^gijon'77 Fux^r^-bx-r 
y\ msny^r^7--< ■7<DW}ft*mxL%:tfnime> 

[0 0 15] S^fc, {iDi6<D7^-bX3vyFi:^c0 
7^-feXnvy F^iJ©/ i ?y^7FU'X^7^-feXl-S 
20 H^lCOV^TfWr*. 01 2«\ SiJc0^y^7FbX 

•V-F-eSSc H12T?«. 06 t S DRAMCD^ti 
raUT**^ 06K^-TJ;7fcS DRAM<D/^y^7 
FUX0, n<77FPX0, #vA7FUX0~4 8:T' 
(C5 0«r-? TABCDEJ £r*SiftU 3:/c s /^y^7 
7FI/XK H77FI/XK #vA7 Fl'X 5~7 3; 
X*K3-D<Dr : -$ TFGHJ ^rtStttfcmi^LTV^ 

30 [0 0 1 6] C0J:H5OCDf- # TABCDEJ ^ 
**iitrtitJi&©7^'feX3v^Ki: x 3o®f-? 
TFGHj ^#%jity^©7^-bX3TyF^|iifc||fT 

-r^Ji-a-, *fHi 3^-r®©-9--r^;i/T'7^-frx-r 

ln9ff57t-FU 7Fl<XimiC£'07?-tX 
-r^/^y^7Fl^X*3j;y : n'77Fl/X^itS-ri.o c: 
ntcj;D, ^UfcAy^^7^7i'7 , «Mfc-rSo C 
©flBJTtt, ;^7F1/X0, n«77FPX0^J§^U 
TV£o *fc©0t^^;Wi:*3V^, 7^-tX-T5*'7 
Afi^*5J:t;5-< Fffi^7-9"- FU 7 HUXffll^fc 
40 LT7^-feX-T5^y^7 FUX*$c!;tf#5A7 FbX 
*m%.?Zo CCXte/VytTFUXO, fs^K7YV 

TAj ^x-^M^t-fey Ff-So ^©^^^P.JiM 
^> «#jA£?7-^ TBCDEJ ^^f^FttfCiftfrf 
So ^nttJ:v, tiCJ607^-bxnvyF^*^<« 
Eiift^fT7iii:^T^So 

[0 0 17] ^©7^-feX3vyF7-tts 7^-feX-TS 

/ ^ y * 5 © x\ mm ic m x is ® <o^ 

X\ 7^-bX-rSP'7fi#^7-7 % -FU 7Y\sMm 
50 Ki:t)7^-bXl- S/^y^7FVX43«fet5n'77FWX 
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CO 0 1 8] mmlc/Vy?7FUX K n^TFbXi 
7fcl/rv>5;fca&, &i;a&£>7^-feXnvy 
Kfc Wt)Alff«7 Lfc £1" @<D+>-^ ^;Wc 

t-bU 7F^XiH^LT7^-t?X-f5/<;y^7F 

px*5 j: 7 a 7 f uxzmfet zzttf-e^Zo z. 

Z-?lZsVy?7¥UXl, *7A7Fl^X5^JgSLT 

* TGHJ Ity^tJmiCditlt&o cnfc<fc?7 2# 
S ©7 -fex n v y F CS-^ < WilMifltft ifiTf 

COO 1 9] /^y^7Fl/X0©7''Jft-v f 

«\ /^y^7 F ux i 5 c: ^-et- 

t-FU 7FPX^tLT/^>'^7Fl/X^0fcK 

CO 0 2 0] £©±9^ ^M-r§7^-feXr:-7yF^ 
giJ©/^y^7FUX%7^-tXl-§Ji^tcfe, 2007 

co o 2 i ] ±i$©j: 5 tm^mm Ltcm^mt l 

T, mtfftMPF 10-162131 

1 0- 1 1 3 5 6^4^|KfEKSnTV>§gfKf*^So 

wih* 10-162131 Wj>mc%mzn?^z%m 

T*fi, DR AM07^-hX^r|Wl-/^y^7FbX^O|p) 
-n?7 FPXfcfcfcfcgiJ'Sy^j Fl/X©7^txnY 
y F^M< <fe o C HttT*-***^****^*^ 
«LT*<. CtltcioT. ±xB©J:d&jIfELfc7? 
•fextf£<*SJ:5f<:U DR AM7^-feX^iftjg{kL 

CO 0 2 2] L*«Latf6s WAtf^y y^O«t»IHWH 
£5X#-Y;*-:^:Jgirr3<fc-5&J§£\ ffiB^n^ 

f § £ f\ DRAMW*tXI47^i,7* 

CO 0 2 3] SfcftHPP 1 0-1 1 3 5 69££RlcGtt 
*tlTV»«Stg?ti % IftffiILT^57^-bX3W 
Ftm-^yf, H-n97FUX«7^-bX3vyF 

j^ft-r £j§£, ^wtc^con-Ty K*3*ac«rarr« 

^y^7 F PXfro|W|—n 77 Fl^Xfc:<fc57 
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CO 0 2 4] L,frLZ<Dfflj®m$Kt>, ±3£©£3fc 
^^V7^-tXco^y^Am^^^ nvyF/S 
y77 fi^ra— t\y>?7 F L'XfroU— n 77 F U'X© 
7^-tXnvyF Tb^ftt s mmtf'Pft <s 7 7 -b X 

CO 0 2 5] 

B8W3BWftbJ:3fc"r*«W] *WS14 % ±$L7c|r 
10 -feXHttCfe7^-trXB$P^^|iLTft3lfbbfc^tU7 

So 

CO 0 2 6] 

y Kfcgtt&o T D R A W\<D7 9 -feXfcfr 5 P< * U 7 
{'•tXv'XfAT-feoT, I»07*'bX37yKlLO 

yF#3S5/*y*7KPX*7*-feXf S<fc5fc:7*-fe 
Xnvy F©J*#*An»*., Xti»*feW*TfD R A 
20 M'\©7*-txfcfi3t><zre26;5o ±i$©J;d^ jt$ 
/Sy*7 Fl^X^©7^-fcXH:jignLTfi : 5 C t#T*£ 

7^-bX^Bjtgfc^Sc Lfrfc, 7^7^-bXi^ 

y F*^ < WIEtttf 0 , W#j£7*-feXB|H 

CO 0 2 7] «M-r^7^-feXn-7 
30 y F*^iJco/^y ^*7^-bXl-5 «t 5 fc^ «!!{©7^-fe 

y F fc#»J LTfe J: V\ MX. tfit ?/^77F U-X%7 
^■feX-rS7^-fcX3vyK^ft^«^-et>, 
Ay^7 KUX%7^-feXf* 1 SV^L«^cD7^-bX 
nvy Ffcov>T#*Jf£o dntioTs 7^-trX^ 
7c/^y # 7 F PXfc^-T § 7 ^-trxn-ry F% 
t^P*^^o^^T-t^ 0 *©7ci6, KJrf£7^-t:X 
FF^-e^^^/ i ?y^7FUX%7^-tX-r5J;5 
fcAn#X^7oT3iM7^-bX%tf 5 d £tfTtSRr 

COO 2 8] 

tps nin-ryF^gp, 2(i77tX3YyFfS» 
gp, 3ti7?-feX#-r = y^«g&, 4tiSDRAM, 
5 (i7^^xnvy FfflW 6 &T-#mti&ffim. 
1 l~14ii37yF/Vy77, 1 5~ 1 7(i-trU^^ 

50 Fnvy H*»ff LT7*— S D R AM 4 K&iSfi 
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U f©f-^^ ffi7r»g|$ 6 fr5><D>;- Fa 
vy Ffc «fc 0 W*itiLTtti*"rs««0!l%^bTV>So 
C0029] avyHaSiitt, CODM-eiiSDRA 

avyHtt, ^Jx.ti , 0 2tc^-rJ:9t, 5-fF7^-t?X 
PJfe7FbX (/<.y?7FbX, n^7Hl/X, 
7FI/X) , 7Yhf-^, 7^fM-XhS (lESSx 

m«0 2 E^bfcJ: 3 ft^hnv 10 

[0 0 3 0] 7^-feXavyFS4#g|52fi, avyFJi 

yFVVy77l 1-1 4fcWbT*J*K av^KSS** 

1, 12, 1 3©)litSt^fe§^S^fiJDTLTs S 
^TV->£avyF/W7rfc|££;*ft£„ nvyF/^y 
77 1 Uc**&*ftTl^59>f FavyFfi^ #fc7? 
-bx^-r5y^liJfflig|33tjiSti§ 0 £fc s DvyFA 20 
y77l4it 7^-bX3YyFWa5t7^h37y 
F£7>SJLT^ Fnvy Ktf«6irr*»&icfflflisn 
§<, 3V7F^y77l l~l 3 0A*fflJKtt€-n€n 
•bl/^^ 1 5~l 7jW8tf-&ftT*»K M©©avyF 
A7771 2~i 4WLTV^7'i'h3'7yF, a 
vyFJiiSl^o^FavyF, 7^7-feXnvy 
KffiMft 5 frt><J)=7-< F n?y FOi^T fifrfcjfflR?" 
3» 7^-feX3vyKfiataJ2{ic©«fcda 
«l«Kia6n*fe©-ett!9:<, iSO^hnr^F* 
IWW*»*LTiSWP#titfJ:V^ <S#f5a 30 

[00 3 1] 7^-bX^-T 5y^»a53«, SDRA 
M40tt«*fRILa*6, 7*-teXavyK&#952 

ftt><o=7-< vwk, x-^ttjTjfOffliiJe^&oy-FS 

9 « SDRAM4'\©7^-feX£Hfrr3o 
[0 0 3 2] 7ma7yF«Wf5tt, 7^-fexn 
vy F.ffiB#»2fcflH9£*vtv*7'f hn?yF^ Si 
fe7^-fcX£^ 5 y^WSm 3 T*7^-feXMjfflf 
FavyF£, W>z^mt^>94 Favy KaWt5^> 
^7FP^*7^-feX-rs«fc^K:, 7*-feXavyF« 40 

fcfcfiSbT, fcHtfaMxtf^-f havyF^fiJ^rfT 
v\ ftMLfcy't FavyF^tlitS^ha 
vy F^S7Ay^7FPX£77-fc:X'f3 < J:7fc:Aft 

[0 0 3 3] 03tt, 77-tzXnvy FSOfPffilc&ttS 
7>»Js IW^ntJ ^ftOW^O-WSiS'r 7 n -7^ + - 

3vyF;Vy7r l l JcftttStiTVS^-Y Favy F 
£A, nvyF;Vy77 1 2lcfafflZtiT^% ; 7'f Fa 50 
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vyFSrB. 3vyFA777 l 3te«ttt*nTV57 
•YFavyF^CirbT^UTV^o icfc, 0 3fcfe^ 

[0 0 3 4] *fS2 1E^t, 7^-trX^-T 
5yy»g|53T?®a4'Oa-7yF£D7FPXt, nv 
yF^777l lKfti»*tlT^*7-f FavyF 

(a) <D7Fuxzitmt%o tmm^ n-*** 

7 KPXfro8U©ni77 FbX-e&ttn&\ 7^-feXtf 
jKftSCfcttfclA, t&t^ H— /<!y^7FbXfr 
■QP-H'77FUXT^n^ 08, 09T*m^bfcj; 

5fc»Rbfc7*-fextfWe&So sas^y 

*7 F bXT&ftW!, B12, 013 T« bfccfc 5 
fcs c®*£fc3i*tbfc7**xtfRrere*So ^cDfc 
*x S2 2fc48VT, 77-bXnvyFSiJWai55£<fc§ 
#*]&tfJ«#0Aftg*t±fTfc=5:i/\ 
[0 0 3 5] S 2 1 E*t*SJtlH8*tfx |WH/^y*7 
FbX^ogiJ(7)n77FbX7?S?.^{c«, 01 0, 

01 i?*mwvrc£*>ic s 7**xtm<is;Zo com 

^Efct, S2 3fc*3V^T, n7yF/^77i2icii 
snTVS^f FavyF (B) £fc«n vy K/.y7 
r l 3t*SM$nTv^v-YFavyF (C) ©vfft 
frfcx Hfe 7^-feX^Y5y^SJftiaP3fcT«yitf<D 
377K07 FbX£j»Sy^7 FbX©fccWfe£ 

7©fc<D#5#ftb&W-ftfc£, •f^THO-^y^FbX 
©fcftx ^©7-f FavyF£bTSiJ<0^y77FbX 

©t>©*aW"r««ivi(iT?tav\ loi^b, S2 

4fC*3V^T, 0iJ*fc?H— >%y>77 FbXfroH— n>77 
Fl/XO^ hnvyF^#fttnH ^cD^YFav 

y F**tr*ff -r* «fc 7 tjw!s*Ane**a 

H— /^y^7FbXfroH— n77 FbXOT^f Fav 

[0 0 3 6] S 2 3 K*tt*ttKfiO«J|i, 9l*y*7 K 
bXCDv-Y FnTyF^S-r^i^tB, $5.fcS2 
5fc^T, nvyF/W77 1 2^tfavyF/ < v^7 
r l 3fc*SiMSft-tV£7-f FavyF (B) Rtf 

(o ornnii\ life 7^-fex^-r5y^iijfflgi53(c 

T^Stf ©a vy F©7 F bXigiJ©^y^7 F bXT? 
***»S*»**lift"*. WWt©^ 3vyFV^y7 7 
l 2M*37yFA'y7r l 3 E&ffiStiT^S^'f F 
avyF (B) Rtf (C) OW73*\ life 7^-bX^ 
•Y 5 y ^fijffllgp 3 Xc xmm<r> 3 v y F © 7 F bX 1 91 

vy KiMms 5 T-avy FUHJ^AftW^t? 
•5o oCD^-a-Ktt, nvy F^>>7r l iKWfitnr 
v^v-T FavyF (A) avyFV^y7rl z\z 
emsnm^FavyK (b) t^xftt^.§o 

iinfcioT, llfeSlf^cDnvy F©^y^7 FbX 
fcfffctcavy F/^77 1 1 Ef&fftSftfc^-f Fav 
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yV (B) C0My*7FPXtfg&& o %fc, mtcicu 

•vyF^yyri nc*&ifi£tifc^-rhrivyF (b) 

§TfcC3VyF/W7:r 1 2 fcfgffi£n/c9-f h=3 
vyF (A) ?)^y^7FPX&g%£ 0 £e,fc, fffc 

(A) 7 1 3£*&|fi£tl/c7^ F-n 
vyF (C) ©/^y^TF^xfeS^^o co&o^ 

3 F 3 V y YO/Vy V 7 F UX^ft £ £& 

[0 0 3 7] S 2 5 ©W$t-£\ 3 7yF;^77l2S 
tfn?yFA7 7 7 l 3£*g|ft£ftTv^^-f F-nvy 
F (B) RXf (C) ©M7?Jb\ 77-fe7x^Y5y 
99m&3 \CX$m$>(DX ~?y F©7 Fl^XilgijOAy 
^7F^Tf**fcWW*n43^ofc«^lCl4, S 2 7 
cofijfr^fr 5<, fciu nvy F/W77 l 2fc 

M^tiTV^^-rhnvyF (B) fe^WinvyF 
^777 1 3tlSlfl^tiTV^^-Y F-p^yF (C) 

3fcTMa*©3vy F©7 Fl^Xi:giJ©^y^7 Fb 
Xl?fe§ 0 S2 7£*5</>T, 3?yF/W77l2tCi 

iffi^nrv^^^hnvyF (b) im 7^-tx 

£ -1" 5 y 3 © n v y F <D 7 F bX £: 

gij©/ S y ^ 7 F IxX 3 5fr £f iJSf § o 
[0 0 3 8] S 2 7f3vyF^y7 7 1 2K|gffi$ft 
TV^^^hnvyF (B) ?b\ itfe 7^-feX£^ = 
y^3fijffg|$3 tcT®a*£Dnvy F<D7 FbX£giJ©/S 
y^7 FUXT&£ i:¥iJDr$tlfeiI-a-, «^KS2 8K 
43V^T, 3-7yF^777l ltlSlft^tiTV^^-i'h 
nvyF (A) nv>F^77 7i 3£|§!fi£ftT 
V^7-fF3Y>F (C) ^^[W|-/^y^7FUX^O 
Il-n77 FUXX&Zfr^frmmtZo nvy F/^ 
777 1 2fC^ffl?tlTV^7-l' hnvyF (B) #\ 

7^-bx£^ 5 y^$iJWg|? 3 ^TI14Ma^©=3 vy F 
©7 Fiy^!jcD^y^7 Ft-XT&^lf^ 
3'?yF^y77 l l t3-?yF/^7 7 7 l 2fa<0=>4 
hnvyF (A) , (B) *AftWx.ftlf^\ Lfr 
U Aftif^fcfSk:, a^y^/^yyr l 3rt<D^-<h 
nvyF (C) tm-^y^r Y\sX\ct£~3XL*5Wi 
%o S 2 8^i££>J;d&i§^£fiMLT^ 

[0 0 3 9] S2 8taYyF^777l 1 fc|&irt£ft 
tv^^FnvyF (A) 3?yFV!777l3 

tisasnTi/^7-i'F3vyF (o ttim-^y^ 

7 FbX^o|W|-n'>7 FPX?-&3 t¥(JS£tifci§ 
£\ S 2 9 fc^T, 7^-bXnTyF»g|55T?3V 

yvM&<DXftWz-*i : j?o compete, 3vyF/^ 
777 1 nc*§,ffl£tiTV>§7-f Fn^yF (A) 
37yh*;^77 l 2ic^§|fi?nTV^7-r hnvyF 

(B) ^AftH*^ cn}cj;oT, ?lftffia^©r3 
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vyF^^y^7Fl/Xi:|)T/c{C3vyF^77r l l 
^m^nrc^^c Fnvy f (b) ©^y^F^x^ 
M&&o fffctcnvyF/^y^ri lldfemzti 
ft^Fn^yF (B) frfefen-ry K;^77 l 
zic^m^nrc^^y^-ryY (a) <DAy?7 fi^x 
fc^S:5„ fTfctcnvyF/^y7r l 2£tt 

Fnvy F (A) 3TyF^777l3 
£tg|fl£ft/c9-r hn?y F (C) H-Ay^7 
Fl^X^o|Sl-n77FU'XTfe§o £©J;d^ 
10 hnvyFOAti^^^T^ii^fcioT, MUtZ? 
^F3-?yF©/ ! !y^7FL/X^P>^ £§Wi|n| 
-My^7 FPX^o|W|-D77 FPXfD^-Y F3?y 
F£jifg£#3;:^7?$3<Dl;\ 7^-trX^iapifbf- 

[0 0 4 0] S 2 8f3?yF/Vy77 1 1 tcfflhStl 
TV^^FnvyF (A) i\ 3YyFA777l3 
l^mztiX^yJ FnvyF (C) ^^|W|-^y^ 
7FPX^o|il-n77FPX-e^ofc^ nvy 
FVW7rl Uc^l^tiTi/^^^hrJvyF (A) 
20 i:nvyF/Vy7 7 l 2 t^lflStiTV^^^ Fnvy 
F (B) £Atl#;i3^ §Tfc^3-7yF/^y7r 1 2 
flO^FnYyF (A) ta?yF/ i i777 l 3}c^S 
Ifi^tiTV^^-YhnvyF (C) £^H— ;\*y^7F 
UX^oSiJcDD77Fl^Xi:§:oTLx$9o ^<Dtc^ 
S 3 0£^ts 3vyFWy77 1 2 fc*g|fl£ftT^ 
§7-<F^yF (B) *5i-fiJU 3TyFJ«*©Ati 

B' , B" irLT^LTl^o 
[00 4 i]H4S, avy \ : ftm<D-m(DMW®X% 
30 § 0 MWOhLT, 0 4 (A) IC^t^^b^yFX 
It, ^y?7YUX0, n77FL^X0, #vA7Fl^ 
X5^5>, /^-XM!(2 0©7-^?rS DR AM4tc« 

CT^«V^-Xhi(^l 0-focD2O<D^-f hnvyFfc 
DltSiltmS, 0 4 (B) fCjjVf «k 

/^y^7Fl^X0, n77Fl'X0, ^^A7F 
1^X5^5, /^Xhg(l 0t07-^?r*t3At?^^F 
nvyF^x 04 (C) <fc5fc:, /^y^7Fl-X 
0, P 7 7 F U7s 0 , 7J7A7FPX1 5^5, /^-X 
40 FS 1 0©7-££»tjAfr^-r hrnvy FK^fiJ-r^ 

7 U 7 s - - 5>ft tf / ^ y ^ 7 ^ 7 7'<D fc tf> W-Y ^ 

[0 0 4 2] S 3 0tC*5it§PVyF)iff©An#^ 
ii, Ti-fiJbfc^-f FnvyFO-S (uCTiiB' ) ^ 
n7yFA777i l'v nvyF/^77 1 lfc^Slfl 
jnWc7-fF3vyF (A) ^3vyFA~-y7rl 
2-\, yj-fijbfc^-r F3TyF©ffi73 (cctliB") 
50 ^37yFA777l3^ rjvy F;^77 1 3{c|§ 
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mttiX^tc'y-f h^-ry^ (C) ^37^F^77r 

oT> nvyFDfiiB' , A, B" , C(DM£-&% 0 
£©J:5&3vyF ©^fflR miff© A tiff* K: «fc o 

[0 0 4 3] S 2 7T'37yFA777 1 2fc|§ffl£ft 
TVS^-fFnvyK (B) *\ lift, 7?-tzX£-r5 

y>?wmt> 3 tcT®a^©n f©7 f ux i: n-r/^ 

71 SK^StlTl^v-f h3vyF (C) 7b\ 9 

©7 Fl'XfcSUcD^y^r FPXT&So c©«£*: 
tix SffiffiSif^nv^F, nvyF^'y77l nc1§ 
Sfi^tiTVSv-YhsvyF (A) N n7yhV^77 
1 2{C^$tlTV>S^-fh3WF (B) tt N m—<D 
;WrKUX-p$5„ ZOfrfb, WXO^yZTYl/X 
^TmnnvyF/Vy?/ 1 3fctelflStt"jV5 
7^F3yyF (c) S37yMy-7rl l&SWi 

n vy f/ vy 7712 «fc a wnay^Ann 20 

Fl^X£&oTL3;5o 

[0 0 4 4] ^-rS3V^F^|B|-/^^7FPX^ 
&oT£>, H-D77FPXT*&nfc?J:^©-^ S 3 1 
tc&i^T. 3vyF;W7?i l fcttHSStiTV^S^-f 
hnvyF (A) 3-7yFMy77l 2K««|i*n 
TV^7-fF3YyF (B) /^y^Fl'Xfr 
OH- a 7 7 F PX T*$> %> tiPgfr% mm? nvyF 
1 Uc*§$fi£tiTV^^ F-3^yF (A) 

3YyF^777l 2EiajntV^7^F3V 30 

yF (b) ttfffl-rtytrvuxfr-om-uvrFu 

XX&%Mn, S3 2fC$5^T, C<D2~D<Dy^ h3V 

y Fojn**<Siofe* s % nvy Foje*©xns*% 
fr5o -Tftfe-^ nvyF/^77 l 3lz&®-$tix^ 
57^F3?yF (C) 537yF;W77l l'V 3 
vyFV^77 l lC^ntv^^Fn-ryF 
(A) ^3YyF/Vy77 1 2^V 37yF^777 1 
2£«isnm7Y hay^K (B) ^nyyFA 

77713^ ^n^n*g;»£-£So £©j;5fcLT, 
IIft®il4'©3vyF©^y^7Fl^x£fr£fc:3-7y 40 
F^7 77l ltM^ti/c^hnvyF (C) 
y^TFU^ffl&S. Sfc, mtc\Z^y^f%yy 7 
1 ltiHS^fa^F (C) fc, fffctcnv 
yF; < !y77l2«iJnfc7^F3YyF (A) © 
^y^7FbXkg&£ 0 l£t>\z s SfifefcnvyK/^y 
77 1 2lc«S»«nfe9-f havj/K (A) 3vy 
F/^77 1 3fc«i?tlft74' F (B) t 

it, 11— ^y^7FU-Xfro|s|— n«77FI^XTfe5 0 
£©£?£, 7-Th3TyFOAnti§fT •pcfcfcj; 
oT. 3iic-r§^'i'hr!TyF©/ < !yy7FUX^^ 50 
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5>-£ s $>§v^i:|Bl-/ ( !y77FPX^o|Hi-n77Fb 
X©7YF3vyF5:iI?t5i:^i?t5©T\ 7 

[0 0 4 5] S3 1t'3YyFA777l lEfclfiSn 
tW7-fF3YyF (A) 3?yF;^77l2 
£MStitv^|,7^F3-7yF (B) ?%y*> 
7 FlxX^oH-P>77 FU7T%A^/ci^ Sffi® 
ItoavyK, 3YyF;^77l l fcl&WSnTV^ 
55^h3vyF (A) , 37yp/^77l 2ic«« 
SnTV^74"F37yK (B) (i, H— AytTFls 
XT^oSiJ^©a'77FU'X^7^-feX-r-5fe©T'S 
t>> 77-bX©?i)WSV\ c©«fc 3 S3 
3 it&^T, /^y<7 7 F WIS:537yF^7 7 7 
l 3rt©7^F3?yF (C) &#fflu 3^yFffi# 

*C , C" fcLT^LTV>5o <l©v-YhnvyF© 
#t!IH\ ±j$©B 4 Ktk L ftlftW <b ISjttBc LTfi^fc? 
£l\ 3vy FKJf©A*i1f*J;j\ #»JLfc7-r Fsv 
yF©-73 (ccT?ttC ) ^3vyF/Vy7 7l 1 
'V 37yF/^77l lfcrfcttStrcWfe^fhrrT 
yF (A) 53YyFWy77l 2^v ^IJLfc^F 
3?yFolK (cct'ttC" ) ^3?yF/^77 l 

3^ 37yFM 7 77 1 2£^fift2ftT^/cv-4'h3 
vyF (B) ^3vyF;t7 7r l 4^v ^ti^ti^m 
?%C£lz£-oTft5o CtUCfcoT, nvyFJUJ^fi 
C* , A, C", B©HH£:&3o oOi^avyFO 
7>iJ&tfMB#©Ati#^ CJ;oT, 3 v y KKtif^T 
SU©^y^7FPXt*0> 7*-fex*fiBg{frrsc£ 

[0 0 4 6] 0 5(i s *|gB^©p<^'J7^-bX~yXxA 

©^©-mit few- § »fiF© jiftwiosiWBiT** s. 

0 5 (b) t*H0^©>< ; &y7^-bXyx7i=v©^Sffi© 
-ffmi^fflv^c±I^©iift©*{*^J%^L, JttfcBOfc L 
T. 05 (a) tc{i«©^*U7^-bXBf©i)f^^ 
LTV>S„ 443, BWQfflttft. fciStCg-f SUSHIS 

§ 0 B4>0±8RRtrFa$^ ^n^n©^^5y 

^XM^ftiiX^^^ b 3 vyF^ LTV3 0 $6 
fc x H * ©f4ISTv n y =f- y L b tc t? ft 
its ^y?y?-T^7"<Drcisb<Dy-'{?)ix>&>)s fux 
^v^y<y%MLT^Ltz-y--(i>Mt^y?7'v?-v~- 

[0 0 4 7] ^©MftfOTii, B*©±Tfc^f 5>f h 

-f F3vyF (N) ti^ffi®a*©7-Yh3vyF^ 
LT*3Ds /^y^7FyX0, D77FUX0, fi'yL. 
7Fl/X0^5^-7Fil Off- £N£ft£&tr=i 
vyFTSS„ F3vy f (A) ii/^y^7Fbx 
0, n77FlxXl, *7A7FW0W-7M 

1 O-e-r-^Afcfct&tf^T F3vyF7$2 0 Ntt 
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tc s 7^h3-7yF (B) (i/^TKl/XOv n<>7 

^B^fftjAfrnvyF, ^^hnYVK (c) fct^y 
^7FWK n^/FUXO, #7A7Fl-X0fr5 

^xE-r^^atc, 7-rhnv>F (c* ) 

^FnvyF (C") tt, *»WfcJ;»)5'f FnvyF 
(C) £#iUL;fcfe«D"e&3„ 

[0048] $i\ umcDt^vTt-kxmommcD 

^rmmtZx, (N) t^hnvyF 

(A) tt, BH /*y*7FUX % ffin^TFUXOfe 

f-<f7<Drc*bfcU4y-'<?)Vfrfr5<, unit, 010, 

01 l-ZWRLfttWeio&o 7-fhnvyF (A) 

t^fn^yF (b) to^Tts n*aa* , e5-f 

F7^XWftfc/*y*:/'; ^y?7?7V 

(B) fcv-TFnvyF (C) tt N ^y?7FPXtfg 

^y^7y?-+-v\ ^y^777V7©$a 
la^FnvyF (B) ©Sfjtfrfcfr 5 cttfft, 
2o©7-f F nvy Flco^T&jIliLTx-^© 

[0 0 4 9] L.tllCttLX*mi<D**:V7m?Xi'X 
TkTlZ, 03K^Lfc7n-f"Y— FCiot7^ F 
nvyF (A) ~ (c) fcjfflg*3#&, s 3 3 fc&tt 
SSaSWffcnSo ?%t>*>. ^FnvyF (C) * 
7^FnvyK (C ) t^FHYVF (C" ) ©2 
ofc#*J U #91 Lfc 2 o©7-f F n^y Ffc^ F n 
vyF (N) ii^-YhnvyF (A) ©H, 
FnvyF (A) t^FnyyF (B) <omcMXt 

yF{±0*©Ta5fc^-r«fc5K, (n) -» (c ) -> 

(A) -» (C" ) -> (B) ©idtcMt#x.5nSo ^ 
y^7 Fl'X£#BgLT#fr-5«fc'5fc:, <l<D£5%:Mte 
Wmz.tc'y^ FnvyFfc^ /^^TKUX*HtRL 
av\ %<Dfctb, 0 5 (b) KjjRf «fc 5 fc:. /^y^7U 

(a) £*Tt£*©7?-feX#irCHi5 OV'Ctrfrfrfr 
?T^*i^ *f8li©;><^y7^X-yX7A7-&0 5 

(b) -5 £4 21t-r^;l/TMS3!)^7bTV> 

So 

[0 0 5 0] ^^©^'^^-bXyXxA© 
±^©<fc5fc:7*-fexrivyFG$?g&2fc: 
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t><D?ttft<. *&K*<©3TyK*fi8*^r*lk:||ia 
LTt-kv. 2K©3vyF*fi8f"f5ci:tf"e£n 
«\ SiJ©/^y^^7^-feX-r5nvyF^#fi-r§fil$ 
jWK < ft-*) x M^S*. ^jfcgKjS CT^fiJ^ff 3 c 

Sfo, ^©^{c(iio©DTyF^SftJSCT 

[0 0 5 1] $fc, 01 {c^Lfc0!lT*fi, 3-?yFm 
10 ffi 1 OflJ*»69^ h n?y F£fgfrLTx-£% SDR 

6 © u - f n v y f k «fc 5 tt»tti LTmtitzm&m* 

7nLT^Zt>\ #f8B£«cn£K£>n3&©T*8&V\ ) 
7-fFnvyFK:j;§ ff&ftft < N U - F n v 

JSCT#M*frV\ 7*-feX£iffjg{fcT-5££an?t 
[0 0 5 2] 

20 ^ctna; ii5^y^7F^x'\©77-tex%fi : 57^ 

•fexnvy F«^9frr*J:5li:, ^SfciSi;T7^-bX 
awF«5MPJU 7^-bxnvy Foitffi %ffo 
T, D R AM / \©7^-bX^:tf "5o CtlfcioT, DR 
AM^©7**X*SSfcLT7**XB$H£$g|grr5 

7^-fex^fg^-r^^tca, E^Ay^7FPX'\© 

7**X£f*?7**x:J^yFi&^1-3«#tf« 
30 [0ffi©f8Si£«£] 

[0i] *^©^^U7^-bx-yx7-A©^SE©- 

[02] 7-1' F nvy F©7-^1iig©-PJ©^0 
7~S5 0 

[03] 7^xnvy FffO»tc:fctt3#fiJ, M% 

[0 4] n v y F5>f iJ©-^J©^07-$> §o 

[0 5] *H0^©^^i;7^-fexyx7 : -A©^li©- 

40 [0 6] -|ftW&SDRAM©#|Jig©«KBI-e*S 0 
[0 7] -«»*S DRAM^\©7^-feXB#©^^5 

y^+-ht$ii„ 

[0 8] lRl-/^y^7FPX^o|SI-n'77Fl-Xtc 
7-^^#^jA$nTV^^©-f!l©^07-*§ o 
[09] /^y^7FlxX^oB— n«77Fl-X(c 

7 s - $ ©«a*fr -5 ^©^ -r 5 y ^ - f h h z . 

[010] ^-/^y^7FlxX^ogiJ©n»77Fl^X 
fc7-^^S : tjA$tlTV^il^©-^J©^0-?S 

So 

50 [011] n-;%y$7 FVX^OgiJ©D'77FbX 
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[012] SU©/^y^7FUX{t-r-^^##ii$n 
[013] SU©/ S y ^ 7 F l/XKf-^ <D*&fcfr 5 
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l-3-7yF|§a 2-7^-fcXrJvyFfSfg|5, 3 
•••T^-bX^-r^y^JilgP, 4-SDRAM, 5-7 
*"feX3vyFWW& 6-f-?W« l i~ 
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